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Introduction
Lifestyle and health-related behaviors are recognized as major determinants of morbidity and mortality worldwide [1] [2] [3] . Concurrently, there is evidence to suggest that the socioeconomic differences in morbidity and mortality have increased [4] [5] [6] . The higher prevalence of unhealthy behaviors in lower socioeconomic positions 7-9 is seen to be one of the mechanisms linking lower socioeconomic position to worse health 10, 11 . Combinations of potentially modifiable behavioral factors such as smoking, alcohol consumption, dietary patterns, physical activity, and body mass index have been shown to explain 12% to 54% of the socioeconomic differences in mortality [12] [13] [14] [15] [16] [17] . In those studies, health behaviors have typically been assessed at only one point in time, assuming implicitly that they remain constant over time.
However, major changes have occurred in population lifestyles. These include the decreasing prevalence of smoking 18 and a remarkable increase in obesity since the 1990s 19 . Given that changes in health behaviors may be socially patterned 20, 21 , previous studies with a single assessment of behaviors may have provided an inaccurate estimation of their contribution to the association between socioeconomic position and health behaviors.
Sample and Methods

Sample
This study was based on the Croatian Adult Health Survey (CAHS) 2003 data. The sample encompassed a representative sample of the adult Croatian population, distributed within six regions of Croatia. The sample consisted of 9070 responses, obtained by the public health nurses during face-to-face interviews in the respondents' houses.
As a first step, the total sample was allocated to the six regions proportionally to the square root of the estimated population in each region -this allocation strategy produces reliable estimates at both regional and country level. The country was stratified in 20 design strata which were based on city type (town/municipality) and counties. As the next step, sample size of each region was proportionally allocated among the design strata. Within each stratum, a sample of towns/municipalities was independently selected using a probability-proportional-to-size systematic random approach which allowed selection of some larger units more than once. In that case, the resulting sample size of the dwellings from these units was increased accordingly. At the first stage, 85 towns/municipalities were selected in a sample. A sample of segments was then independently selected within each selected town/municipality using a probability-proportional-to-size systematic random approach. A segment encompassed area of approximately 100-150 dwellings and was used to cluster the sample in order to facilitate data collection. A sample of approximately 10-15 households was independently selected within each segment using a systematic random approach. During visits, interviewers listed names of everybody aged 18 years and over living in the selected household and used a table of random numbers to select one individual who was then included in the sample of this survey.
Variables
Self-reported body weight and height were used to calculate body mass index (BMI). BMI was calculated as weight in kilograms divided by the square of height in meters. Respondents with BMI of 30 kg m -2 or higher were classified as obese.
The health behavior information was based on self-reported information from responders. For present study, data on one key indicator from each of the four areas of health behavior were chosen. The variable describing smoking prevalence was »smoking index« based on several questions concerning duration of smoking in years and current smoking status and then dichotomized as daily and occasional smokers and others. Among responders who answered that they drink alcohol, binge drinking was positive if responders drank six or more spirits at once. People were asked what kind of fat they mostly used for food preparation at home. This variable was dichotomized as vegetable oil users and others. Information about leisure-time physical exercise was elicited in the following question: »How often do you engage in physical exercise in your free-time for at least 30 min causing you to be at least mildly short of breath or to perspire?«. Possible responses were: daily, 4-6 times per week, 2-3 times per week, once per week, 2-3 times per month, a few times a year or less, or »I cannot exercise because of an illness or disability«. The variable was divided into two categories: frequent exercise (2-3 times per week or more) and others.
Statistical analysis
Statistical analysis was performed using SPSS (version 14.01; License: Croatian National Institute of Public Health, SPSS ID: 729038). All confidence intervals (CI) were calculated with 95% probability levels. BOOTVA-RE_V21.SPS Program (Version 2.1; author: Statistics Canada) was used for calculating confidence intervals by using »bootstrap« method which takes into account sample design information when calculating variance estimates and measures the potential size of the sampling 22,23.
Results
Men in Croatia have more unhealthy habits than women. This study of behavioral risk factors for obesity in adult men and women in Croatia showed that significantly higher percentage of men than women eat cured meat products at least once a week or more often, consume alcohol excessively and smoke cigarettes. In men, 64.41% (95% CI 62.11-66.77) consumed cured meat products once a week or more often, which is significantly higher than in women (45.70%, 34-74.68 ) have consumed fruits and vegetables on a daily basis. There were no significant differences between men and women with regard to use of animal fats to prepare meals at home or participation in leisure-time physical activity (Table 1) .
No consistent pattern in the use of animal fats in food preparation in either men or women was found. In both men and women, it is evident that the proportion of people who frequently (once a week and more often) consumed cured meat products significantly decreases with CI -confidence inerval, CV -coefficient of variation age. We found that either men or women older than 65 consumed fruits and/or vegetables rarest of all investigated. The difference reached statistical significance in women compared to all younger age groups. In men, the difference was significant only in comparison with the age group of 55-64 years (Table 2 ).
In men, there were no significant differences in the proportion of people who excessively consumed alcoholic beverages by age, whereas in women this proportion was significantly lower in the oldest age group. We found that the prevalence of smoking significantly declined with age, more so in women than in men. The proportion of people who were physically active in their leisure time at least twice a week was equal in all age groups until age of 65, and significantly lower in older than 65 years compared to all younger age groups in both sexes (Table 3) .
Are obesity and health behaviors responsible for the development of obesity socially conditioned? For the purposes of this analysis, the respondents were divided into three socioeconomic groups, graded by the respondents without formal education or with primary school and lowest categories of personal income to 3 000 kuna, over medium socioeconomic groups, which included respondents with secondary school and personal revenues from 3 000 to 5 000 kuna, the highest socioeconomic groups of highly educated respondents and the highest earners. By these divisions 72% of 9070 CAHS participants were included in the analysis of social conditioning of behavioral risks of obesity. The others were excluded because they did not belong in any of the three dominant categories and did not represent a typical pattern, i.e. a negative correlation between educational and income level and risk for development of obesity.
These results suggest that obesity was significantly more prevalent in the lowest socioeconomic class compared with all higher. In Croatia, 26.79% (95% CI 24.51-29.07) of adults in the category of low socioeconomic status were obese, which is a significantly higher proportion than in the middle social stratum (15.44%, 95% CI 12.76-18.11), and particularly compared to the group with the highest socioeconomic status (11.63%, 95% CI 9.00-14.25). Our analysis of social conditioning of obesity by gender showed that obesity is significantly and distinctly socially conditioned in women, whereas for men the indication of social conditioning has not reached a statistically significant level. 30.31% (95% CI 27.83-32.78) of women from the lowest socioeconomic stratum are obese, 2.5 times more than in the middle (12.77%, 95% CI 10.55-14.99), and even 3.5 times more than in category of high socioeconomic status (8.62%, 95% CI 5.92-10.33). The proportion of obese men was the highest in the lowest socioeconomic stratum and lowest in the highest so- cial stratum, but the differences, although present, were not statistically significant. Therefore, obesity in men can not be categorized as a directly socially conditioned disease.
Whereas the proportion of people who drank too much alcohol, and those who were regularly physically active in their leisure time does not vary by socioeconomic group, we found that two of the three studied unhealthy eating habits, mainly using animal fats and insufficient intake of fruits and vegetables were considerably socially conditioned. The total population, as well as men and women separately, showed almost identical negative correlation between the two unhealthy eating habits and belonging to the higher socioeconomic status. Mainly using animal fats in the household and inadequate intake of fruits and vegetables tended to be significantly less present in each higher socioeconomic level compared to all lower. Unlike these two dietary behavioral variables, frequent consumption of cured meats products was significantly more frequent in the middle socioeconomic status, more pronounced when compared with low socioeconomic strata than with a high, but in both cases reaching statistical significance in the overall population and women. Similar pattern was recognized in men, but this difference did not reach statistical significance. Unlike all the other studied behavioral risks, smoking does not show consistent results. Our analysis showed that highly educated men with highest incomes smoked significantly less than the men in lower social groups. The opposite direction was found in women; highly educated women with highest incomes smoked significantly more than women in the middle and low socioeconomic strata (Table 4) .
Discussion
Many believe that obesity is a genetic heritage, and that this heritage responsible for the individual's vulnerability to develop obesity. However, the unexpectedly rapid rise in the prevalence of obesity in different societies and social environments can not be explained exclusively by heredity. It seems that the obesity epidemic results from changes in lifestyle. Modern lifestyle, because of its lower cost, easier preparation and availability of energy-rich foods, increases food consumption. On the other hand, modern lifestyle carries a higher proportion of sedentary jobs and reduced physical activity.
Habits vary with age. A relatively small proportion of persons of both sexes aged over 65 regularly consume fruits and/or vegetables, compared with all other age groups, indicating a significant problem in the nutrition of the elderly. There is a need for additional quantitative and qualitative research to determine causes and possible interventions. A significantly lower proportion of people aged 65 years or older reported engaging with physical activity in leisure time at least twice a week.
One of the possible causes may be a higher prevalence of chronic diseases in this age group, however quite possibly this could also be due to a way of life and environment that makes and supports the recreational activities of the elderly. Most other habits, as expected, were less common in younger age groups.
Younger adults were more likely to eat cured meat products and smoke more, and, in addition, younger women drank more alcoholic beverages, compared with the elderly. These are areas where prevention activities should focus on younger people. This study found that men in younger age groups, below 45 years of age, were more likely to be obese than women of the corresponding age. The reason probably lies in considerably high prevalence of unhealthy behaviors among men in Croatia, which is analyzing the behavioral risk of obesity determined in this study.
In accordance with results of other researchers [24] [25] [26] [27] [28] in Croatia, men have more irregular habits, compared with women. Men are prone to greater consumption of meat products and alcoholic beverages and smoking, and eating less fruits and vegetables. This learned behavior may contribute to higher rates of obesity in younger men, as our study also showed.
The results of our study clearly show that, unlike obesity among men, obesity among women in Croatia is socially conditioned. Similar results were found in the report on the state of the nation's health in the UK conducted in 2003. A significant and very clear positive correlation between obesity and low socioeconomic status was found in women, but in men such association was absent 29 .
In women, obesity is on the one hand socially conditioned, and on the other hand it affects the social component of women's lives. It is possible that these socially determined patterns of obesity have a greater negative impact on social mobility of women, compared with men. This may perhaps hold for the discrimination in employment and even finding a life partner for obese women, compared with obese men of the same age. Also, it is possible that lower social position in itself is a greater risk for developing obesity in women than in men. Two British cohort studies offer some explanation. One reported on research conducted on the 1946 birth cohort and the second on the 1970 birth cohort. The study done on the 1946 birth cohort showed that both men and women who climb the social ladder are less likely to develop obesity, compared with people who remain within a same social stratum from childhood throughout their lifetime 30 . The study of the 1970 birth cohort showed that obese women were less likely to find a job adequate to their interests and expectations, as well as to find a life partner. In this study, such associations were not found for obese men 31 . Another study conducted in Britain showed that women of lower social position have a higher risk for obesity, compared with women of higher socioeconomic status, regardless of age 32 . Women of higher socioeconomic position are more critical to their physical appearance and more concerned about keeping their weight within normal values, as well as keeping regular habits compared with women from lower social strata 33 . Women who migrate from a higher to a lower social stratum are less concerned about maintaining desirable body weight and more satisfied with their physical appearance, compared with women who are climbing the social ladder 34 . Are behavioral risks of obesity socially conditioned? Our analysis of the social conditioning of habits in the adult population in Croatia indicates that health behavior is socially conditioned in both sexes. While the proportion of people who drink too much alcohol and those who are regularly physically active in leisure time does not vary by socioeconomic groups, two of the three studied unhealthy eating habits, mainly using animal fats and insufficient intake of fruits and vegetables, are strongly associated with belonging to a particular socioeconomic grouping, or socially conditioned. Our results for the total population, as for men and women separately, show almost identical negative correlations between the two unhealthy eating habits and belonging to a higher socioeconomic position. Mainly using animal fats in the household and inadequate intake of fruits and vegetables were significantly less present with each higher socioeconomic level compared to all lower. Unlike these two dietary behavioral variables, frequent consumption of cured meats was significantly more common in the group with medium socioeconomic position, which is more pronounced when compared with lower than with a higher socioeconomic stratum. Statistical significance was reached in both cases in the overall population, and for women, whereas in men the same pattern was found but the difference did not reach statistical significance. Unlike all studied behavioral risks, smoking does not show consistent results. While highly educated men with highest income smoke significantly less often than members of the two other socioeconomic groups, highly educated women with highest income smoked significantly more than other women. These results could be explained by the well-known facts that public health campaigns on dietary risks via media are completely ineffective for the population from the lower social strata, and appropriate for members of the higher social strata.
Traditionally oriented health education has not proved to be effective, and it is known that people from lower socioeconomic strata do not respond well to this approach 13 . As such one-dimensional and non-specific prevention programs are for now the only type of preventing obesity in Croatia, we expect a further deepening of the differences in behavioral risk between higher and lower social groups of the population. Education about the importance of daily consumption of fruits and vegetables, as well as avoiding the use of animal fat has proven to be effective in the higher, and its effect is absent in people of lower social strata 35 . This will probably only increase the differences in risky health behaviors among members of the different social classes in Croatia. On the other hand, a higher proportion of women who smoke cigarettes and people who drink too much in the higher social categories indicate trends consistent with those observed in other countries, where rates of smoking in men and women are leveling off, and excessive drinking is more widespread in the higher social strata 36 . It is possible that it is a way of relaxation due to higher stress to which women from higher social categories are exposed as businesswomen and mothers and housewives and homemakers. On the other hand, smoking and alcohol in the lower social groups are possibly still not a socially acceptable behavior for women, which is probably why women from lower social groups either deny or really do not smoke and drink alcohol, as much as women of higher position. We saw a trend towards social conditioning of obesity in men, however in our study this did not reach statistical significance. The most significant predictors of obesity in men were older age and frequent consumption of cured meats. Obesity in women in Croatia is socially conditioned. Women with higher levels of education were significantly less likely to develop obesity. And their behavioral risks are socially conditioned. Women in Croatia, older age and frequent intake of hidden fats of animal origin carry a significantly higher risk for obesity, and smoking and each higher level of formal education help reduce the risk of obesity among women in Croatia. For planning public health programs to prevent obesity, it is necessary to know the etiology of obesity, as well as the specificity of sex and territorial determination, which carries cultural and traditional characteristics. In addition, it is important to determine which are really significant risks associated with further activities and act specifically, and focus prevention activities on them. Older age, a variable that can not be acted upon, may be a warning that our population carries an increased risk of developing obesity.
Our findings, which are based on a representative sample of Croatia, show that the most important risk factors for developing obesity are older age and frequent consumption of cured meats, possibly due to »hidden« fats of animal origin that apparently people do not take seriously enough. At the same time, the use of animal fats or vegetable oils does not seem to be the key risk factor for obesity in our population. This result, although unexpected, seems logical. Since only a very low proportion of our respondents indicated mostly using animal fats in cooking, it seems likely that knowledge about the hazards of consuming animal fats are well known in our population; this may have been accomplished through a number of media educational interventions. However, any type of fat is a rich energy input, and thus may confer an increased risk for obesity. The difference in intake of animal or vegetable fat may be a key factor in obesity. However, cured meat products, which are rich both in fats and energy, seem to be the as yet not well enough recognized or spoken about risk factor for developing obesity in the general population of Croatia.
